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Q. Please state your name, affiliation and address.

A My name is Nancy Brockway. | am the principal of NBrockway & Associates, 10
Allen Street, Boston, MA 02131.

Q. On whose behalf are you testifying in this proceeding?

A My testimony is being filed by Intervenor South Carolina Coastal Conservation
League (CCL).

Q. Please describe your qualifications.

A. Since 1983, my professional focus has been the energy and utility industries,
with particular attention to the role of regulation in the protection of consumers and the
environment, energy efficiency, and the balance between the interests of the utility and
those of other stakeholders.

[ have extensive experience as a regulator. | was a member of the staff of the
Maine Public Utilities Commission from 1983 to 1986. | joined the Massachusetts
Department of Public Utilities in 1986 as a staff attorney and hearing officer. | became
Assistant General Counsel, and in 1989 | was appointed General Counsel, a position |
held until 1991.

In October, 1998, | was appointed to the New Hampshire Public Utilities
Commission. | served as a Commissioner until October 2003. While on the New
Hampshire Commission, | was a member of several NARUC committees. including the
Committee on Energy Resources and the Environment, and the Committee on
Competition in the Electric Industry. | was Vice-Chair of the Committee on Consumer

Affairs. | was a member of the Advisory Committee for the regional transmission
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operator in New England (ISO-NE), and of the Advisory Committee to the New
England Power Pool Appeals Board.

Before joining the New Hampshire Commission, from 1991 until 1998, | was a
consultant and expert witness for consumers with the National Consumer Law Center.
During this period, | was a member of the Massachusetts Energy Facility Siting
Council. Since leaving the New Hampshire Commission, | have provided
representation and consulting services to the Kansas, Ohio, Delaware, Hawaii ,
Colorado and Vermont commissions, and the Utility and Review Board of Nova Scotia,
as well as a number of consumer advocate offices and others. In 2007 and 2008, |
served as Chief and then Director of Muiti-Utility Research and Analysis, on a contract
and staff basis respectively, for the National Regulatory Research Institute. While there
I completed major research on the history of pre-approval regulation, and the policy
considerations raised by such forms of regulation.

From 2004 to 2008, | served as Chair of the Board of PAYS America, Inc, a
non-profit organization devoted to disseminating information about Pay As You Save®,
an innovative on-the-bill-financing method to expand markets for energy efficiency. |
currently assist the Consumer Advocate hired by the Nova Scotia Utilities and Review
Board, and the Massachusetts Low Income Energy Affordability Network, in reviewing
and funding energy efficiency in those jurisdictions.

Q. Have you previously testified before utility regulatory commissions?

A Yes. | have filed testimony in over 50 proceedings at 18 state regulatory
commissions, as well as the FERC. A resume and list of my previous testimonies is

attached as Exhibit NB-1.
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Q. Have you previously testified before this Commission?

A. Yes. | filed testimony in Docket No. 2008-196-E, the Commission's
consideration of the Combined Application of South Carolina Electric & Gas Company
for a Certificate of Environmental Compatibility and Public ~ Convenience and
Necessity and for a Base Load Review Order for the Construction and Operation of a
Nuclear Facility at Jenkinsville, South Carolina (the V.C. Summer plant presently
being built by SCANA and Santee Cooper).

Q. Do you have experience in the field of electricity resource planning, and
nuclear generation in particular?

A. Yes. | have participated in numerous regulatory proceedings involving
electricity resource planning, including nuclear power, at various times since 1983.
When | was hired by then-Commission Chair Peter A. Bradford to serve as a staff
advocate and advisor at the Maine Public Utilities Commission, one of my first
responsibilities was to develop and present staff's position on the prudence of and cost
recovery for the Seabrook Il nuclear generation station, which had recently been
cancelled. Atthe Maine Commission, | also was lead advocate for the staff in its
assessment of the merits of completing Seabrook |, when that plant’s support by Wall
Street was withdrawn. | also was staff attorney on the team that subsequently
negotiated a settlement concerning rates and cost recovery for Seabrook | with Central
Maine Power Company, the Maine Joint Owner of the plant. | was a staff advocate
assigned to what were among the first Conservation and Load Management dockets in
the United States, in which the fundamental regulatory elements of demand sid}e

management were developed. | also had responsibility for staff advocacy on non-utility
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generation dockets under the Public Utilities Regulatory Policies Act of 1978 and state
law. | was staff advocate in a number of time-of-use rate design proceedings,
involving the theory and practice of this form of demand management. All these
proceedings necessarily involved consideration of resource planning, including review
of production cost modeling, forecasting and resource selection.

While at the Massachusetts Department of Public Utilities, beginning in 1986, |
was the hearing officer and key advisor to the Commission on a number of cases
involving generation planning, inciuding nuclear plants. The Massachusetts
Commission during this period dealt with ratemaking treatment for Seabrook | costs for
Joint Owners in the Commonwealth, and ratemaking treatment for Pilgrim nuclear
generating station in Plymouth, Massachusetts. | presided over the dockets in which
the Commission addressed a projected near-term inability to meet objective capacity
requirements under the New England Power Pool Agreement, the development of
Conservation and Load Management initiatives by Massachusetts utilities, and the
PURPA and state law effort to encourage development of independent power
production. These proceedings required a thorough understanding of the resource
planning process, alternative resource options, and the treatment of risk in the plant
development process.

During my tenure at the National Consumer Law Center, | continued my work in
the area of conservation and load management. | also devoted myself to the study of
industry structures, and provided advice to consumer advocates in the ongoing debate
about restructuring the electric industry to introduce competition in the generation

function.
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When | was appointed to the New Hampshire Public Utilities Commission in
1998, the state was in the midst of making a difficult transition to the competitive model
for electric supply. Properly valuing assets of the New Hampshire utilities, including
their ownership shares in or contract rights to nuclear generation in New England, was
an important task of the Commission. The Commission specifically had to evaluate the

proposal for Public Service Company of New Hampshire and other Joint Owners to sell
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Seabrook Station, a transaction we approved in 2001.

After leaving the New Hampshire Commission, | have participated in various
demand side management proceedings, and in proceedings before this Commission
and the Nuclear Regulatory Commission concerning approvals for the V.C. Summer
nuclear station. In 2008, | researched risk allocation and pre-approval issues for the
National Regulatory Research Institute, where | was the Director of Multi-Utility

Research and Analysis.

Q. Please summarize the materials you reviewed in developing your
testimony.
A. In developing my analysis, | reviewed orders from earlier South Carolina

dockets on pre-approval, the Company's filing, the Company's Integrated Resource
Plan (IRP), responses to data requests filed by CCL and by others, and material
available in the public record concerning nuclear power today and the events in
Fukushima, Japan. | also took into account my nearly 30 years of experience with
regulatory issues, including many cases and situations concerning the construction
and operation of nuclear power plants, and ratemaking treatment of the costs of such

investments.
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Q. What approvals is Duke seeking from the South Carolina Commission in
this docket?

A Duke Energy Carolinas, LLC ("Duke Energy Carolinas"'Duke" or "Company" )
on January 7, 2011 filed its Amended Application for approval of Duke Energy
Carolinas' decision to continue to incur what it calls "additional pre-conétruction costs"
for the Company's proposed William States Lee, Ill Nuclear Station in Cherokee
County, South Carolina ("Lee Nuclear Station" ). In the instant application, Duke
Energy Carolinas estimates that it will incur additional pre-construction costs of $229
million through December 31, 2013. Together with the amount spent under the
Commission's June 2008 Order Duke Energy Carolina's original application, the
Company seeks authority to spend a total of $459 million (including allowance for
funds used during construction ("AFUDC")) prior to its hoped-for receipt of a Combined
Construction and Operating License ("COL") from the Nuclear Regulatory Commission
("NRC") for the project. In the Amended Application, Duke Energy Carolinas seeks a
determination from this Commission that it is prudent for the Company to incur these
additional costs considered by the Company to be necessary to continue development

work.

Q. What is the purpose of your testimony in this docket?

A The South Carolina Coastal Conservation League (CCL) has asked me to
review the Duke Amended Application, and provide my opinion on the prudence of
proceeding with the activities and investments for which Duke is seeking approval in

this docket, and on the regulatory issues raised by Duke's application.
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Q. Please summarize the conclusions you reach based on your analysis of
the Amended Application and related material.

A. | conclude that it would not be prudent for Duke to proceed with additional pre-
construction activities as proposed. The Company should suspend activities that are
at risk of being rendered unnecessary for or inapplicable to further development at the
site, or that would represent stranded investment in the event Duke decides not to
proceed to construction of its proposed plants at the Lee site.

Duke has made further construction of this South Carolina facility dependent on
approvals by North Carolina, including its demand for so-called "super-CWIP" and its
need to gain approval to complete the option sale to a Florida municipality for some of
the Lee capacity. Duke's conditions also show that the utility is not willing to take any
financial risks relating to the project. Duke's posture in this regard is similar to that of
the financial community, which has long regarded new nuclear construction as
extremely risky economically. The recent events at Fukushima Daiichi plant in Japan
have only solidified Wall Street's concerns about nuclear development. While Lee
would not suffer the same precipitating events as those that led to the Fukushima
catastrophe, those events drive home the reality that it is impossible to foresee all the
combinations of difficulties that may confront plant operators. For example, other
factors may possibly shut down both off-site power and on-site back-up, as happened
at Fukushima. Of course, there is still no plan for permanent storage of nuclear plant
waste, and progress in that direction has halted in recent years. In any event, it is not
sensible to continue on the current path towards construction of Lee while the industry

and the nuclear regulatory community review the causes of the ongoing disaster at
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Fukushima, and work on such changes to plant design and operation as will be
necessary to eliminate similar risks.

In addition, the need for the plant is not clear, and meanwhile there are clean
and cost-effective alternatives (which would provide employment in South Carolina).
The utility should explore these other options, especially greater levels of demand-side
management (DSM) and South Carolina renewable energy.

Also, all those concerned with the reinvigoration of the nuclear option, including
the industry, the finance community, the Nuclear Regulatory Commission, and policy
makers, are reviewing the grave problems that face Tokyo Electric Company. Industry
and policy makers recognize the severity of the problems highlighted by the Japan
disaster, and have begun the work of determining what is necessary to prevent any
such events at American plants, and to assure the public that necessary steps have
been taken in light of the Japanese experience. Until this review is completed and any
necessary actions are taken to build in protection against similar calamities, it would
not be prudent to press ahead with major infusions of ratepayer money into a project
that may have to be radically revised even if it were to continue.

Q. What additional conclusions do you reach in your analysis?

A | conclude that under present circumstances, it is unlikely that Duke will be able
to obtain low-cost or low-risk loans backed by the federal government for its
investments in Lee, at least for some years. The events in Fukushima have put further
federal support for nuclear energy on hold at the least, despite the Administration's
continued commitment to this source of power. in any case, the budget deficit debate

overshadows discussions of additional commitments of federal funds.
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Q. Do you reach any further conclusions based on your analysis in this
docket?

A. Yes. South Carolina can continue its pursuit of the nuclear option without the
construction of the Lee nuclear station, or its construction on the present schedule.
The Duke vision of a regional generation plan should not be fulfilled by South Carolina
selling off a "piece of the rock" out of state. Duke and others who may wish to invest in
further nuclear plants at this time have the option of seeking a share of the
V.C.Summer nuclear plant, already under construction by SCANA and Santee Cooper.
This South Carolina project is further along than Lee in all aspects. Duke's
participation in Summer would also help mitigate some of the concerns about the
financial impact of building Summer on SCANA and Santee Cooper. Capacity from
Summer is available: Santee Cooper is trying to sell part of its share to Florida utilities.
In the light of financial constraints on its customer base, SCANA may also be willing to
sell a share of Summer to Duke.

Q. Based on these conclusions, what recommendations do you make to the
Commission?

A | make the following recommendations for Commission action in this docket:
(a) Rejectthe Duke application for approval of further pre-construction investments
at Lee, at least until:

[i] the NRC and the industry have completed their review of the problems at the
Fukushima nuclear power plants, and have adopted any revisions to standard designs
and regulations for new nuclear plants in the United States, and Duke has incorporated

these changes, and
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[ii] Duke has received such approvals and authorities as it says now that it
needs from North Carolina for cost recovery in that state, including so-called super-
CWIP and the sale of an option on Lee capacity to JEA, and

[iii] Duke has received authority for the sale of the option to JEA from this
Commission, if on a finding that the benefits to South Carolina consumers exceed the
costs and risks of the option.
(b) Require Duke, when and if it does return to the Commission for pre-approval of
further investments in the Lee plant, to update its IRP, and reflect different mixes of
options without Lee, including greatly increased investment in renewables and DSM in
South Carolina, and to explain the need for baseload power as opposed to peaking or
intermediate power.
(c) Require Duke to attempt to purchase capacity from or a share in the Summer
nuclear station in Jenkinsville, and if unsuccessful, explain the reasons to the
Commission.

If the Commission does authorize additional pre-construction investments by
Duke at the Lee station at this time, | recommend that that the authorization be limited
to the costs of those activities necessary only to preserve the option of proceeding with
the plant on a reasonable timetable, taking into account the changed circumstances
facing Duke and its South Carolina customers since the utility initiated the Lee project

in 2007.

DIRECT TESTIMONY OF NANCY BROCKWAY PAGE 11



10

11

12

13

14

15

16

17

18

19

20

DUKE AMENDED PROJECT DEVELOPMENT APPLICATION DOCKET 2011-20-E
LEE PROJECT

Q. Please address the statements by Duke that it will not proceed with Lee
absent super-CWIP from North Carolina.

A Duke has made it clear that it will cease investing in the Lee project if the North
Carolina legislature does not authorize so-called "super-CWIP" rate treatment. Super-
CWIP is an informal term used to describe the proposal before the North Carolina
legislature to give utilities special rights to charge customers for plants like Lee. CwiP
of course stands for Construction Work in Progress, and is a shorthand for the
commission authorization of a utility to start recovering the costs of constructing utility
plant before the plant is completed and put into service. Absent explicit authorization
(such as the pre-construction cost recovery being considered by the South Carolina
Commission under South Carolina law), traditional ratemaking requires a utility to
show that a plant is used and useful, and was built and will operate prudently, before
the utility can reflect the costs of that plant in rates. Duke in North Carolina does have
the ability to seek CWIP from the Commission in a rate case. Super-CWIP would go
further, and allow the utility to elect to pass on the construction costs before
completion, without the need for a full rate case.

Q. Please address the fact that Duke is seeking permission to sell an option
on Lee capacity to JEA in Florida.

A Duke has entered into an agreement to sell an option for the output from Lee to
a Jacksonville, Florida, municipal utility. The terms of the option are controversial, in
that Duke will retain all construction risk, without assurances of participation in the
plant in the future by JEA. Even though Duke would keep more risk than it should
under the terms of the option, it is instructive that Duke has tried to lay off some of the

financial risk of owning and operating the plant.
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Q. What would be the advéntages of buying a share of V.C. Summer?

A If Duke were to purchase a share of V.C. Summer, it would be pursuing a South
Carolina nuclear option that is much closer to realization than the Lee project. As
Duke itself notes, Summer (and Vogtle) are first in line to receive COL consideration of
the NRC. Summer capacity will be sold to a utility that does not operate in South
Carolina if Duke does not purchase capacity from Summer, or a share of Summer.
Santee Cooper has signed a letter of intent with a Florida utility for that entity to
purchase up to 10% of the Summer plants, and their associated output. Santee
Cooper has made it known it wishes to sell enough of its Summer capacity to reduce
its share from 45% to 20%. South Carolina nuclear power will be sold out of state, if
Duke does not step up and enter into the V.C.Summer project.

Q. Would there be other benefits to South Carolina of a Duke investment in
the V.C. Summer project?

A Yes. Summer is one of the two nuclear stations nationally that are actively
proceeding to construction. As a chosen project, Summer is getting priority attention
from the NRC in licensing procedures. Again on account of its national status as a
flagship of the nuclear renaissance, Summer will continue to warrant the efforts of the
industry and of the federal government to ensure a path to safe and secure
construction and operation.

Q. Are there other benefits of a Duke investment in the V.C. Summer project?

A. Yes. Duke would both reduce its financial exposure to cost of building two
nuclear power plants, and help Santee Cooper and SCANA shoulder the financial

burden of the Summer project, by buying into the project. This in turn would help
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protect consumers in South Carolina from the uncertainty of nuclear plant construction

costs.
IMPACT OF JAPANESE NUCLEAR CATASTROPHE
Q. Please briefly recount the recent events at the nuclear facilities in
Fukushima, Japan, following the earthquake and tsunami.
A. As the Commission is well aware, on March 11, northeastern Japan suffered an

earthquake measuring 8.9 on the Richter scale, the largest earthquake in Japanese
history. This earthquake in turn produced a tsunami 46 feet high that leveled buildings
and infrastructure for miles inland. According to the International Atomic Energy
Agency,’ the earthquake and tsunami cut the supply of off-site power to the Fukushima
Daiichi nuclear power plant, and disabled the diesel generators intended to provide
emergency back-up electricity to the plant's cooling system.

Tokyo Electric Company, operator of the plants, lost about 20% of its
nuclear generation supply as a result of the earthquake. Including nuclear plants in
other locations, fifteen reactors were shut down, and the losses prompted the first
rolling blackouts in the history of the utility.

Since the day of the disaster, Tokyo Electric Company has been
struggling to prevent a meltdown in the cores of the reactors at the Fukushima Daiichi
station, as well as in the spent fuel storage pools attached to the reactors. Within a

day after the earthquake, hydrogen gas pressure had built up in Unit 1, and the

" Information on the Fukushima disaster is taken from the IAEA Nuclear Fukushima Accident Update Log,
available at http://www.iaea.org/newscenter/news/201 1/fukushimafull.html.
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resulting explosion ruptured the outer shell of the containment vessel. The next day,
an explosion occurred in Unit 3, and later an explosion in Unit 2 may have
compromised the unit's containment. Hydrogen gas continues to be created in the
damaged reactors, and has had to be vented to prevent recurring explosions that
threaten to release larger amounts of radioactive material.

In an effort to avert meltdown, and in the absence of a functioning cooling
system, plant operators have tried to cool the reactor cores with sea water.
Temperatures in the spent fuel storage ponds had reached double or triple the limits of
safety. By March 16, plans were made to dump water on the units from military
helicopters, and to use fire hoses to spray cooling water from the ground. Two weeks
after the disaster, electricity had still not been restored to the control rooms’
instrumentation despite ongoing efforts. Workers have to be removed from the site
from time to time due to high radiation levels.

Water contaminated with radiation was found in trenches close to two of the
turbine buildings. Elevated radioactivity levels began showing up in the ocean near
the plant. On April 2, workers began pouring concrete in an effort to patch an apparent
leak discharging radioactive water directly into the sea.

Elevated levels of radioactivity have been found in foodstuffs grown in the
region around the plant. The Japanese government has ordered the evacuation all
areas within 20 kilometers (12.5 miles) of the plant, except for authorized personnel

As of the writing of this testimony, the reactor cores and spent fuel pools remain
at risk of meltdown for lack of sufficient cooling. The situation has been complicated

by the absence of sound data on the conditions in the plants. In many cases,
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scientists must make inferences on the plants' conditions based on remote types of

information, énd these inferences are necessarily subject to great uncertainty. It may

take several weeks, if not months, to bring the situation under control and assure the

site’s safety. More than three weeks from the earthquake, the International Atomic

Energy Agency reported that "overall, at the Fukushima Daiichi plant, the situation

remains very serious."

Q. There are many differences between the Japanese situation and situations
that might emerge at the Lee nuclear station. In light of these differences,

why should policy-makers in South Carolina be concerned about the
events in Japan?

A. The events in Japan have (a) dampened investor willingness to invest in nuclear
power at this time, (b) exposed catastrophic risks that were thought to have been
covered already by safety procedures and requirements, c) reinforced the reality that
nuclear facilities are susceptible to serious problems that cannot be foreseen,
prevented, or remediated, (d) prompted the Nuclear Regulatory Commission to initiate
an immediate short term (90 day) and a later, long term (beginning after 90 days)
review of the risks to all U.S. nuclear reactors, in an effort to determine the extent of
risk to the public and whether safety regulations require changes in light of the
Japanese reactor crisis. Efforts to license new reactor designs will likely be slowed
considerably until the situation is better understood, which itself is likely to take weeks
or months, and then pendi‘ng the safety review the NRC will undertake.

Q. How have other nations reacted to the events at Fukushima?

A In light of the Fukushima catastrophe, China has temporarily suspended its

nuclear generation development program. Germany has taken seven nuclear plants
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off line, and suspended license extensions. Many countries have initiated nuclear

power safety reviews, including Canada and fourteen European nations.

Q. The Japanese plants were GE Boiling Water reactors that require active
cooling, whereas Duke plans to put up two AP1000 nuclear reactors at
Lee, with a passive cooling feature that does not exist in the GE BWR
reactors. Given that difficulty with cooling is a primary presenting

problem at Fukushima, isn't it true that the use of the AP1000 design will
eliminate emergency cooling questions for Lee?

A No. First, the AP1000 design would provide no more than 72 hours of passive,
gravity-based cooling. In addition, it is not clear that the pressure levels that can be
obtained through gravity cooling would be sufficient to push cooling water into a
containment building under increasing pressure. Back-up pump-based cooling
systems will still be needed. And these will be subject to the same risks of failure seen
in the present crisis, and others. For example, back-up battery power systems in
United States reactors are designed to last a much shorter time than those in
Japanese plants, and in any event may not have the power needed to pump water at
sufficient pressures to avoid the kind of cooling problems plaguing the Fukushima
meltdown-control efforts.

Q. Aren't there proposals in Congress to increase the battery back-up time
available to nuclear plants?

A Yes. There are proposals to lengthen the time battery back-up will work. The
Nuclear Energy Institute, however, has suggested to Congress in recent hearings that
the costs of adding to battery back-up time are too high. Among other things | would
note that this indicates some resistance in the industry from the very beginning of the
review of Fukushima safety problems to spending money to avert similar calamities.

What is clear is that the draw-down of back-up battery power is frustrating
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recovery work at the Fukushima plant, because without power for monitors and data

communication from plant sensors, engineers have been unable to measure critical

factors at the units (such as water levels, pressure levels, temperatures, and the like).

Not only have engineers struggled to correct problems at the plants, they have had to

struggle to understand what problems they are dealing with, and their magnitude.

Q. One of the key cooling problems at Fukushima is the inability to keep the |
spent fuel stored in the storage pool covered in water, and thus cooled.

What are the prospects in the United States for addressing such
problems?

A The question of spent fuel handling continues to interfere with the renaissance
of the nuclear energy industry. As noted above, the crisis in Japan has been caused
at least in part because of inability to maintain water cooling levels in the spent fuel
storage pool at Fukushima. U.S. reactors so far have been aliowed to store even more
used fuel in storage pools than the Japanese plants, thus exposing them to even
higher levels of risk in the event of a loss of water cover. The federal government has
made no appreciable progress on development of a permanent repository for spent
nuclear fuel. For some years, policy makers thought that the site at Yucca Mountain
in Nevada would be developed for this purpose. Moneys have been collected from
ratepayers for the ostensible purpose of funding a repository. The current
Administration has stated that it no longer considers Yucca Mountain a viable option,
and progress towards development of that site has stopped. Indeed, the inability of
federal policy makers to settle the spent fuel issue prompted Duke to sue the federal

government, claiming that it had defaulted on its obligation to use the ratepayer funds it
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has collected from nuclear power generators over the years to solve the storage
problem. Duke was able to settle that case recently.

There are also proposals in Congress to reduce the amount that can be stored
on site, which would exacerbate the problem of where to store still-radioactive used
fuel. Further there are some voices in the nuclear industry pushing to replace reactors
using fuel rods (including the proposed Lee reactors) with pebble-bed reactors, which
are ostensibly designed to be inherently less susceptible to cooling loss, spent fuel
storage and associated meltdown risks.

Q. Duke says that it anticipates receiving its Combined Construction and

Operation License (COL) from the NRC in 2013. Is this expectation
reasonable?

A No. For a number of reasons it is unlikely that Duke will be able to obtain a
COL in the near term. For one thing, the design of the AP1000 is still not complete
and fully certified. The AP1000 design has already been held up six years since its
initial "certification” in 2005 as a usable design for receipt of a COL. lt is likely to be
held up now for many additional months or years, given the need to address
Fukushima questions.

Q. The NRC chief of staff testified recently that the ongoing disaster in Japan

would not affect licensing activities in the United States. Does that not
mean that licensing will proceed on the schedule anticipated by Duke?

A. No. Putting aside the fact that final certification of the AP1000 design has been
delayed numerous times, there remains the fact that changes to tighten safety design
requirements are likely to emerge from the NRC's long term review of the Japan
disaster. NRC chief of staff William Borchardt told Congress that if Japan's experience

shows that changes in reactors are needed here, those will be ordered immediately,
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regardless of the status of the plant’s license, license extension or license application.
In other words, until the fallout from the Japanese calamity is fully absorbed into the
design of new nuclear plants, those designs will be subject to reopening. One could
érgue that this approach is in fact worse for the industry, because it puts nuclear
station developers at risk of putting engineering, planning or even construction
resources into the plant, and then have to abandon those efforts and start again on
some part of the design and construction of the units.

Q. What would be the impact of additional delay in the receipt of a COL for
Lee?

A. Delay in receipt of the COL will likely result in higher costs, if design work
proceeds now on the most recent version of the AP1000 design, since such work may
well have to be redone as the regulators are able to clarify any new safety
requirements in the wake of the Japanese catastrophe. Per kW costs of nuclear plants
have continued to rise, with the Energy Information Agency recently pegging the cost
of construction at well over $5000 per kW. At the same time, its own decision to delay
construction, Duke avoided the need to make investments in transmission right-of-way
purchases, long-lead material reservations, and construction of the training simulator.
Jamil Direct at p. 18, lines 17-19. In these circumstances, even if the NRC is willing to
license Lee in the near future, Duke would be well advised to hold back until there is
greater clarity as to what changes the Japanese disaster will prompt in plant design
and construction in the United States.

Q. Before the catastrophe in Japan, what was the status of nuclear projects
in the United States.
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A Even before the Fukushima events, most of the projects that were said in 2008
to constitute the nuclear renaissance have been cancelled, suspended or greatly
delayed, in many cases because of the intervening cost increases. Again, not
counting the likely impacts of Fukushima, EIA recently increased its estimare of the
cost of new reactors by 37% during 2010 alone. John Rowe, respected CEO of
Exelon (a major owner of nuclear generation in the United States) said publicly a year
before the Fukushima events that low natural gas prices would postpone the
construction of nuclear power for a decade at least. Just three days before the
unforeseeable events at Fukushima, Rowe told the American Enterprise Institute? that
that the United States should not expand subsides for nuclear power plants. He
argued that low natural gas prices and lack of a tax on carbon dioxide make
developing nuclear power uneconomic. Duke's statement that “interest in new nuclear
generation has increased in the United States over the past several years” (Amended
Application, p. 4) was incorrect even before the Fukushima catastrophe.

Q. What has the impact of the Fukushima disaster been on financial results
for nuclear power firms?

A Certainly in the near term, the disaster at the Fukushima plants has dealt a body
blow to the stock value of firms whose revenues depend on the construction and
operation of nuclear plants. Uranium mining firms have seen stock prices drop 25%
and 40%. Nuclear energy stock indexes were down by double-digits in the wake of the
disaster. A Standard & Poor's report on March 15 warned that construction of new

plants could be delayed, amid a "renewed public focus on the inherent risks of nuclear

? Link to Rowe's talk at the American Enterprise Institute.
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power." This could result in deteriorating economics for new plant construction,
according to the ratings agency. Some stock analysts noted that NRG in Texas might
lose its federal loan guarantee and have to take a near term loss on its South Texas
project, but that the cancellation would spell good news for the firm's finances over the
longer term. An analyst from Bank of America dropped his rating on SCANA (and
Entergy) from neutral to underperforming. Meanwhile, Tokyo Electric Company, owner
of the Fukushima plants, has lost over $25 billion in equity value as a result of the
disaster, and there is talk of nationalizing the firm.

Q. Are there reasons to believe that Duke is not fully committed to the Lee
project?

A. Yes. Duke says it wants to pursue the Lee option, but nowhere states that the
Lee plants are essential to meeting its customers' needs. Again, Duke has recently
stated publicly that it will not pursue the Lee project unless it receives "super-CWIP"
ratemaking treatment from the North Carolina legislature and Commission. Duke has
not received federal loan support, and in the present U.S. budgetary climate is not
likely to receive it. In effect, Duke wants a guarantee of cost recovery for its North
Carolina portion, whatever happens. Without that, Duke will not proceed.

Q. What are some implications of Duke’s Lee construction pre-conditions for
Duke's South Carolina customers?

A Duke's position telegraphs that Duke is not confident that the Lee project is
cost-effective (and thus fundable) on its own merits. Of course, pre-approval such as
that sought by Duke in the instant docket does not eliminate risk, but merely transfers it

to consumers. And Duke's conditions on proceeding also leave South Carolina in a
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position where North Carolina will decide if the pre-construction costs incurred by

South Carolina customers are going towards project completion, or abandonment.

QUESTIONS OF NEED FOR LEE POWER

Q. Please discuss the need of Duke's South Carolina customers for the
output of the proposed Lee station plants. On what does Duke base its
claim that it must proceed now with the Lee plants?

A The Company bases its claim of need for the two nuclear reactors at the Lee
site on the need "to serve customer needs in the 2021 time frame." Amended
Application at p. 2. James E. Rogers, Chairman, President, and Chief Executive
Officer of the Company's parent, Duke Energy Corporation, testifies in his direct
testimony in this docket that the Lee plants are needed "to meet sustained customer
load growth, while maintaining prudent flexibility to respond to dynamic regulatory,
environmental, and operating circumstances." Rogers Direct at p. 5, lines 14-16.
Janice Hager, Vice President, Integrated Resource Planning and Regulated Analytics,
states that Duke Energy Carolinas' "need for additional capacity grows over time due
to load growth, unit capacity adjustments, unit retirements, and expirations of
purchased-power contracts.” Hager Direct at pp. 6-7. Hager argues that Duke Energy
Carolinas requires a 17% reserve margin (excess of cumulative equivalent capacity as
percent of adjusted system peak) in order to assure reliability. Hager Direct at p. 4
(19-23). She further states that, given "the pending "retirements of the Company's

coalfired generation assets, the projected load growth over time, and the expiration of

DIRECT TESTIMONY OF NANCY BROCKWAY PAGE 23



16

17

18

20

21

DUKE AMENDED PROJECT DEVELOPMENT APPLICATION DOCKET 2011-20-E
LEE PROJECT

purchased power contracts, additional generating capacity will be required to ensure a
reliable supply of power." p. 12 (8-11). For a variety of reasons (discussed later in my
testimony), Duke has chosen to develop the Lee station as its source of additional
capacity to meet the claimed future needs of customers in North and South Carolina.
Rogers Direct at pp. 5-6. |

Q. How do the capacity needs in the 2010 IRP compare to the needs as of the
the Company's original proposal to proceed with Lee?

A Future capacity needs are now forecast to be much lower than the future
capacity needs forecast in the 2007 filing. Duke now forecasts that, given load growth,
normal retirements and contract expirations, and the retirement of approximately 1000
mW of coalfired generation as part of the Cliffside project, it will require an additional
2,200 mW of capacity by 2020, and 6,000 mW by 2030. Rogers Direct at pp. 5-6.
According to Duke, it will need an additional 4,300 mW of power by 2026 (the last year
of the corresponding 2007 forecast). Hager Exhibit A. By contrast, in its filing for
Lee pre-construction approval in December 2007, Duke forecast the need for
approximately 7,900 mW of capacity by 2020, and 10,280 mW by 2026. Compare the
Direct Testimony of Janice Hager in Docket 2007-440-E, p. 5, Hager Table 1, with the
Direct Testimony of Janice Hager in the present docket, Hager Exhibit A. Thus, in the
three years since the initial application by Duke, it has lowered its forecasts of capacity
needs for 2020 and 2026 by 5,700 and 4,300 mwW respectively. Duke has dropped its
capacity needs forecasts by 72% for the year 2020, and by 42% for the year 2026.
These are enormous reductions in forecast capacity need, and call into question the

need to continue with a plan to add 2,234 mW from Lee during this time.
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Duke Carolinas forecast
capacity need 2020

‘Duke Carolinas forecast
capacity need 2026

[mW] [mW]
2007 IRP 7,900 10,280
2010 IRP 2,200 6,000
Change in 3 years -- 5,700 -- 4,280

Percent Change

lowered 72%

lowered 42%

Q. What are the implications of the Jacksonville off-system-sales option on
South Carolina ratepayers?

A The fact that Duke has agreed to give an out-of-state utility an option on Lee
output also shows that Duke itself is not sure it needs the capacity from the Lee plants,
at least not on its current timetable.

Q. Assuming Duke's forecast of demand is accurate, what alternatives does
Duke have to meet that need?

A Duke has available a range of means to meet its forecast need. These include
additional natural gas generation, faster and deeper exploitation of energy efficiency
and demand management, delay in decommissioning existing resources, additional
renewable generation and power purchases, and equity participation in generation now
under construction. Today, natural gas generation is widely seen as an important
bridge fuel.

Q. What change has there been in forecast gas costs since the original
approval of the Lee proposal?

A Gas price forecasts have been reduced substantially, by the discovery of the so-
called Marcellus shale deposits. While they have not been exploited yet, and there
remain environmental and other issues regarding the manner of extraction, their

enormous potential has already driven down analysts' forecasts of natural gas costs.

DIRECT TESTIMONY OF NANCY BROCKWAY PAGE 25



10

11

12

13

14

16

17

18

19

DUKE AMENDED PROJECT DEVELOPMENT APPLICATION DOCKET 2011-20-E
LEE PROJECT
This reduction in forecast gas costs in turn has greatly reduced the forecast cost of the

gas-fired alternatives to Lee and other generation.

Q. What has been the recent reduction in forecast gas costs?

A The federal Energy Information Administration (EIA) recently lowered its annual
average natural gas price wellhead forecast through 2035 to $6.53 per thousand cubic
feet (in 2009 dollars). As recently as mid-December 2010, EIA had forecast wellhead
prices for 2035 to be $8.19 per thousand cubic feet. Thus, in a short time the long-
term forecast for natural gas has dropped $1.56 per thousand cubic feet, or 20
percent.

Q. Duke states that it must plan for the eventuality that costs of fuels

emitting greenhouse gasses will rise. Doesn't this make natural gas a
worse option than nuclear?

A No. Itis true that all fossil fuels when burned for energy give off greenhouse
gasses. But natural gas plants emit half the CO2 that coal plants do. In addition,
natural gas plants that are capable of ramping (intermediate, e.g.) provide a capacity
complement to intermittent renewables, such as wind and solar, thus extending the
value of such renewable sources.

Q. Does Duke's 2010 IRP propose to exploit all demand side resources?

A No. By far the least expensive power is power that does not need to be
generated to get the same job done: negawatts. Duke does include its baseload
forecast of projected DSM activity and savings in its 2010 IRP. However, the IRP
notes that it would be possible to achieve higher levels. Pursuing the high-case DSM

activity would add between 440 and 1300 mW of equivalent capacity to the Duke
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portfolio by the end of the planning period. The amount could be even greater if the
efficiency markets were transformed so that Duke could harvest the full technical
potential for efficiency in its service areas.

Q. Are there other potential resources to meet power needs over the
planning horizon?

A Yes. Many forms of renewable energy are being exploited today, and the costs
have been coming down steadily. Even in the absence of federal standards, Duke
intends to pursue renewables in North Carolina, where the legislature has enacted a
renewable portfolio standard. All investor-owned utilities in North Carolina must supply
12.5% of 2020 retail electricity sales (in North Carolina) from eligible renewable energy
resources and/or energy efficiency savings by 2021. South Carolina utilities have
been exploring local renewable resources, and Duke could obtain additional capacity

from this source.

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Q. Please briefly summarize your conclusions and recommendations.

A. Based on my review of Duke's request for approval to incur costs to proceed
with the Lee project at this time, | conclude that it would not be prudent for Duke to
proceed before the implications of Fukushima for nuclear plant design and operation
are known, and any new regulations have been adopted and incorporated into the
Duke project. Duke should minimize ongoing expenditures at the Lee site. | also
conclude that, rather than proceed with the Lee project, at least at this time, Duke

should explore the possibility of buying into the ongoing V.C. Summer plant.
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As | stated in the introduction to this testimony, | make the following
recommendations for Commission action on Duke's Amended Application now before
the Commission:

(@)  Reject the Duke application for approval of further pre-construction investments
at Lee, at least until

[i] the NRC and the industry have completed their review of the problems at the
Fukushima nuclear power plants, and have adopted any revisions to standard designs
and regulations for new nuclear plants in the United States, and Duke has incorporated
these changes,;

[ii] Duke has received such approvals and authorities as it says now that it
needs from North Carolina for cost recovery in that state, including so-called super-
CWIP and the sale of an option on Lee capacity to JEA, and

[iii] Duke has received authority for the sale of the option to JEA from this
Commission, if on a finding that the benefits to South Carolina consumers exceed the
costs and risks of the option.

(b) Require Duke, when and if it does return to the Commission for pre-approval of
further investments in the Lee plant, to update its IRP, and reflect different mixes of
options without Lee, including greatly increased investment in renewables and DSM in
South Carolina, and to explain the need for baseload power as opposed to peaking or
intermediate power.

(c) Require Duke to attempt to purchase capacity from or a share in the Summer
nuclear station in Jenkinsville, and if unsuccessful, explain the reasons to the

Commission.
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If the Commission does authorize additional pre-construction investments by
Duke at the Lee station at this time, | recommend that that the authorization be limited
to the costs of those activities necessary only to preserve the option of proceeding with
the plant on a reasonable timetable, taking into account the changed circumstances
facing Duke and its South Carolina customers since the utility initiated the Lee project
in 2007.

Q. Does this conclude your testimony?

A. Yes.
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